Objectives: Stable carbon and nitrogen isotope ratios (d 13 C and d 15 N) were used to reconstruct 7 the history of subsistence strategies in the middle Euphrates valley, NE Syria, in six temporal subsets dating from the Early Bronze Age (c. 2300 BCE) to the Modern period (19th/20th century CE). The study aims to demonstrate that changes in political and social organization over time, for which the archaeological record suggests different goals of land use and modes of production, register through dietary patterns that are reflected in isotopic data. Materials and methods: 173 dentin samples were taken from human individuals buried at three 13 sites (Tell Ashara, Tell Masaikh and Gebel Mashtale) together with 15 animal bone samples. Distri-Bioarchaeology, Institute of Archaeology, 14 University of Warsaw, Poland, ul. 15 Krakowskie Przedmie' scie 26/28, bution of the d 13 C and d 15 N values in collagen was interpreted in diachronic perspective, and with regard to lifetime shifts between childhood and adolescence. Results: Diachronically, isotope signatures indicate a clear decrease in d 15 N values accompanied
increase water availability, or the exploitation of the dry steppe more abundant in C 4 grasses than the vegetation cover in the valley. Subsistence data directly ascertained from the populations that inhabited the region can thus test independently whether the political goals of changing modes of food production in support of regional and supraregional polity formation find their expression in dietary information, as the concomitant small and larger scale societal changes can be expected to register in isotopic data. We also aim to trace these diachronic observations into modern times by incorporating data from contemporary Bedouin cemetery for comparison. Findings are discussed in the bioarchaeological context of the respective time periods. 88 low number of settled farmers using narrow strips of arable land in the 89 floodplains along the river bed and semi-nomadic pastoralists who 90 operated with their ovicaprid herds in the dry steppes, sometimes far 91 away from the Euphrates (Lyonnet, 2001 (Lyonnet, , 2009 ). Such a dimorphic 92 society with strong ties between two groups exercising different sub-93 sistence strategies is well documented especially in the early 2nd mil-94 lennium BCE by the abundant cuneiform archives from Mari (Fleming, 95 2009; Pitard, 1996; Rowton, 1974) . Trade was also important in the 96 local economy, at least in those periods when the exchange of goods 97 between southern Mesopotamia and Anatolia or the Levant was com-98 mon and well organized (Klengel, 1983; Leemans, 1977; Zawadzki, 99 2008 ). However, the balance between plant-and animal-based food 100 may be assumed to have been relatively stable in the middle Euphrates 101 valley. Plant cultivation was less dependent on precipitation compared 102 to areas further north (Wilkinson, 1997) , nor endangered by soil salini-103 zation as in the southern alluvium (Artzy & Hillel, 1988) . The efficiency 104 of pastoralism was secured by abundant dry steppes. 105 Archaeobotanical research shows that from the 3rd millennium 106 BCE to the 1st millennium CE the most important crops, as in other 107 semi-arid areas of the Near East, were barley and wheat, with only a 108 minor share of lentils or other legumes (Riehl, 2009; Samuel, 2001) . 109 The proportions of domesticated animals represented by bone remains 110 are quite stable with 60-80% ovicaprids, and 20-40% cattle from the 111 late 3rd millennium BCE onwards, except during the earliest phases of FI G U R E 2 Well preserved section of the Nahr Dawrīn canal near Tell Masaikh the Euphrates and Khabur (see also Geyer & Monchambert, 2003:212-139 213). Most other authors, however, point out that the location of the 140 canal suggests gravity irrigation, but indications as to when it may have 141 been constructed range widely, from Old Babylonian (Durand, 142 1997:580), through the Middle Assyrian or Neo-Assyrian period 143 (Durand, 2002 ; Ku €hne, 1995; Ku €hne & Becker, 1991; Masetti-Rouault, 144 2008, 2010) to Early Islamic times (Berthier, 2001) , with only limited 145 112 occupation at Tell Ashara (Early Dynastic and Akkadian periods, c. evidence to support these proposals. terrace. These mobile herders were tied to the settled population by 262 mutual exchange of various products, but also by kinship (Liverani, 263 213 available and moreover the dominance of ovicaprids-in concert with a 1997; Rowton, 1974 Rowton, , 1977 . 264 214 predilection for barley-may be a cultural rather than ecological choice. 215 Especially the absence of pigs in the Islamic period was likely related to 216 their cultural perception as impure animals (cf. Kassam forced herders to become more mobile and previous kingdoms of the 276 Near East based on agriculture collapsed (Neumann & Parpola, 1987) . 277 It is likely that during that time some farmers joined Aramean tribes of 278 279 herders, but in general during the beginning of the Iron Age the mobile 280 herders were perceived as a major threat by urban dwellers. In times of 281 the Neo-Assyrian Empire (9th-7th century BCE) the agricultural poten-282 tial of northern Mesopotamia was restored and the state was powerful 283 enough to strictly control herders (Sołtysiak, 2016) . However, in later 284 periods some autonomy of Aramean and Arab nomadic tribes was 285 attested and the mobility of herdsmen was increased due to domesti-286 cation of camels (Rosen & Saidel, 2010).
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). In arid regions, elevated d 15 N values were long thought to be a 330 result of water stress, either through consumption of water-stressed 331 animals or as a direct effect on humans, with the underlying mechanism 332
relating to the increased excretion of urea, which is 14 N-depleted rela-333 tive to the diet and thus 15 N is enriched in the body (Ambrose & 334 DeNiro, 1987). Isotope data from controlled feeding experiments 335 (Ambrose, 1983) (>0.2%) were accepted if a C/N ratio was between 2.9 and 3.6, which 409 387 followed by gelatinization at 728C for 48 h in deionized water adjusted is the known atomic C:N range for bone collagen (Ambrose, 1993 Such interpretation is consistent with the dimorphic model of 604 economy suggested by textual sources (cf. Rowton, 1977) . During the 605 growing season of cereals ovicaprid herds grazed in the dry steppe and, 606 after the harvest, cleared the stubble and left their dung on the fields. 607 When arable fields were limited, the area was additionally fertilized 608 using waste from the cities or mud from the river (Wilkinson, 1989) . 609 The situation changed when population density decreased after 610 the decline of local states during the Middle and Late Bronze Age.
C3/C4 plants in the human diet, either directly or indirectly through 654 consumed animals or their products. There are also some minor factors, 655 such as the trophic level spacing (Bocherens & Drucker, 2003) and cli-656 matic fluctuations, i.e. differences in precipitation (Riehl, 2008 Prosopis farcta, a C 3 plant) have been found in the 3rd millennium strata 677 at Tell Ashara, and they most likely derived from animal dung (Kubiak-678 Martens, 2013). Therefore, use of the dry steppe for pasture may have 679 also increased the d 13 C values in ovicaprids and (indirectly) in humans 680 630 and was explained in terms of growing urban population during the feeding on their meat and dairy products. 681 631 Late Chalcolithic and Early Bronze Age (Styring et al., 2017) . In the mid-632 dle Euphrates area, however, this effect was later in time and was even 633 more pronounced because it was triggered by a dramatic re-orientation 634 of subsistence strategies following the collapse of regional independent 635 kingdoms and the establishment of supra-regional empires, rather than 636 by gradual and intrinsic evolution of the local economy. Figure 4) . Such an effect 642 is consistent with the proposed interpretation, as during the Bronze 643 Age some grain may have been transported from the north, from areas 644 with much higher average precipitation and therefore lower expected Among six temporal subsets analyzed in the present paper, two 682 shifts in d 13 C were detected. The first enrichment in 13 At Tell Barri this shift coincided with a dramatic regional decrease 698 in the proportion of pigs among domesticated animals and therefore is (Wansink, Cheney, & Chan, 2003) . In the studied sample no such differ-748 ences were observed and it is likely that the diet of both sexes was 749 699 was interpreted as the result of greater reliance on ovicaprid grazing in similar, at least during childhood and adolescence. 750 700 the dry steppe (Sołtysiak & Schutkowski, 2015 There is an obvious culture-historical explanation of this effect, 722 since between these periods a major disruption in the history of Meso-723 potamia occurred due to invasion of the Mongols and fall of the Caliph-724 ate in 1258 (May, 2016) . During that time, the agricultural population 725 of Northern Mesopotamia was decimated (Ashtor, 1976) Assyrian period, an effect most likely related to different agricultural 794 policies in the Bronze Age regional states and in the supra-regional 795 747 proteins and females preferring plant-related food rich in carbohydrates empires following the establishment of the Neo-Assyrian state. 
